ABSTRACT Recently there has been an increasing interest in studying arthropods that live close to humans, such as cockroaches and mites, for their potential as vectors. Gregarines observed under light microscopy in intestinal extracts of house dust mites (Dermatophagoides spp.) are described for the Þrst time in scientiÞc literature.
The presence of several types of protozoa in the hindgut of certain arthropods, such as termites, cockroaches, and mites, is a well-known fact, establishing between them, in most cases, a symbiotic relationship.
Gregarines (Apicomplexa: Gregarinasina) represent a group of protozoa that lack cilia, move by body ßexion or by gliding, and produce oocysts containing sporozoites as the infective form. In cockroaches, some of the Gregarines have pathologic effects that lead to the death of the arthropod (Lopes and Alves 2005) . In certain types of mites (e.g., spider mites, storage mites, predatory mites), protozoa such as Gregarines and Microsporidia have been described (Poinar and Poinar 1998), but never in house dust mites (Dermatophagoides spp.).
Existence of ßagellated protozoa in the intestinal extracts of house dust mites has been published (Ribas and Martṍnez-Giró n 2006) , but to our knowledge, the existence of Gregarines in this specie of mites has not been shown.
In this work, after observing intestinal extracts of house dust mites under the light microscope, we show the presence of microorganisms catalogued by their morphological features as Gregarines.
Materials and Methods
House dust mites were obtained from mattresses and carpets using a vacuum cleaner in different areas. The dusts were deposited on a slide to detect the presence of mites through observation under a magnifying lens. A total of 25 mites (10 male, 10 female adults, and 5 nymphs) were examined in sterile saline. Using histological needles, the mites were separated and placed on clean slides with a drop of sterile saline to avoid any possible environmental contamination. This procedure was followed with the same mite several times. Moreover, to Þnd out whether the dust contained protozoa, 20 dust samples were incubated in both saline sterile solutions for 24 and 48 h at 20 and 37ЊC, respectively.
Intestinal extracts were obtained, introducing the mites in a drop of HoyerÕs solution and performing a smooth press with a cover slide. Fresh squash preparations were examined further for the presence of protozoa with a light microscope equipped with ϫ10 oculars and a ϫ100 oil-immersion lens under phase contrast illumination.
Results and Discussion
No control dust examined in the study had protozoon, presenting instead many different shapes of bacteria seen under the phase contrast microscope. Among the studied house dust mites, two female and one male adult had Gregarines in isolated intestinal extracts. Nymphs had no protozoon in their intestinal extracts. The morphological characteristics of these Gregarines are shown in Fig. 1 . The Gregarine parasite has an oval to elongated shape (120 Ð150 m in length), divided by a septum into two segments, anterior or protomerite and posterior or deutomerite. The nucleus is observed at the basal end of the deutomerite.
Phylum Apicomplexa (classes Gregarina and Coccidia) and Phylum Microspora are pathogen protozoa associated with diseases in mites (van der Geest et al. 2000) .
Although Gregarines do not attack vertebrates, they continue to harm scientiÞc research, including arthropod vectors of human and animal diseases (Johny et al. 2007) .
To the best of our knowledge, this observation is the Þrst carried out through a PubMed search engine and could have important clinical and patho-physiological implications. Because Gregarines are closely related to the human pathogen Cryptosporidium (Carreno et al. 1999) and are not currently known to have a direct impact on human health, its presence in house dust mites and in several species of domiciliary cockroaches (Clopton and Gold 1996) could have some interest.
Certain types of protozoa such as Giardia an Acanthamoeba spp. play an important role harboring bacteria and virus (Feely et al. 1988 , Heinz et al. 2007 , with the possibility of transmission of these microorganisms to their mammalian host, including humans.
Concerning Gregarines, bacteria-like endosymbionts have been observed in the endoplasm (MacKenzie and Walker 1979, Omoto et al. 2004 ). Also, they may have an important role in the maintenance of certain viruses, as has been shown in mosquitoes (Moury et al. 2003) .
It has recently been related that the inhalation of mite feces could introduce pathogens in the lungs (Martṍnez-Giró n et al. 2008) , making house dust mites potential vectors for bronchial protozoa.
Further studies are necessary to ascertain the role of these protozoa in dust mites and to improve identiÞcation using molecular biology techniques.
Therefore, the study of the association of these protozoa and human disease may have an impact on future projects.
